Introduction
Water management in the western United States traditionally has focused on manipulating the abundant supplies of freshwater to meet the needs of users. This "supply management" approach has resulted in the building of large dams and conveyance systems. The era of building large dams to meet water demand in the United States is drawing to a close as shown in figure 1 (Ruddy and Hitt, 1990) . Increasing development costs, capital shortages, government fiscal restraint, diminishing sources of water supply, polluted water, and a growing concern for the environment have forced water managers and planners to rethink traditional approaches to management and to experiment with new ones. Experts on the subject of water (supply and demand) agree that the western United States is in transition from an era of water-supply development to an era of water-demand management and conservation. "New" water supplies likely will come from the construction of small reservoirs, water conservation, improved water-use efficiency, recycling and reuse, ground-water development, changing water-use patterns, and increased use of reclaimed wastewater. Quantitative assessments derived from compilations, such as contained in this paper, can be used to evaluate the effectiveness of alternative water-management policies and conservation activities, and to make projections of future demands.
Purpose and Scope
The purpose of this paper is to present consistent estimates of water use by category, State, and water-resources region for the western United States, including Alaska and Hawaii. See figure 2. Estimates of freshwater withdrawn from ground-and surface-water sources, consumptive use, and instream use during 1990 are presented along with trends from 1960 to 1990.
Terminology
The term "offstream use" represents all water diverted or withdrawn from a surface-or ground-water source and conveyed to a place of use. "Instream use" refers to uses taking place within the river channel itself. The quantity of water used for a given category is the combination of self-supplied withdrawals and public-supply deliveries. "Consumptive use" refers to that part of the water withdrawn that is evaporated, transpired, incorporated into products and crops, consumed by humans or livestock, or otherwise removed from the immediate water supply. Reclaimed wastewater is treatment plant effluent diverted for beneficial use before it reaches a natural waterway or aquifer.
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Sources of Data
The U.S. Geological Survey (USGS) has compiled national water-use estimates every 5 years since 1950 and the reports used to develop trends of water use in this analysis were from 1960 to 1990 (MacKichan and Kammerer, 1961 Murray, 1968; Murray and Reeves, 1972, 1977; and Solley and others, 1983 and Solley and others, , 1988 and Solley and others, , 1993 (Solley and others, 1993, p. 8) . California (39.3 million acre-feet) accounted for the most water withdrawn for offstream use, followed by Texas (22.5 million acre-feet) and Idaho (22.1 million acre-feet). The use of reclaimed wastewater was estimated at 504 thousand acre-feet, or 14 percent more than during 1985 (Solley and others, 1988, table 24, p. 59) . Conveyance losses totaled 30 million acre-feet; in addition, total consumptive use was estimated at 81.7 million acre-feet during 1990 ( fig. 2 ), or 1 percent more than in 1985 (Solley and others, 1988, table 24, p. 59) .
The Pacific Northwest, California, and Missouri Basin represent the largest water withdrawals by water-resources region (table 2) . Over one-third of the population of the West resides in the California region. Surface water is the major source of water in all the water-resources regions in the West except for the Souris-Red-Rainy and Arkansas-White-Red Basins.
For an overview of how the 179 million acre-feet of freshwater withdrawn in the western United States during 1990 was used, the source, use (with-drawals, deliveries), and disposition of freshwater for each category of Total Water Use 5 water use are summarized in figure 2. The source column indicates that surface water was the source of 120 million acre-feet of freshwater, or 67 percent of total freshwater withdrawn. The use column shows total freshwater use for each category and the percentage each category represents of total offstream use. The use data indicate, for example, that domestic and commercial water use totaled 17.5 million acre-feet (including public uses and losses in the public-supply distribution system), or 10 percent of the total. The disposition column shows the quantity of consumptive use and return flow. Return flow includes 30 million acre-feet of conveyance losses. Consumptive use in the western States was 46 percent of the freshwater withdrawn in the West, and accounted for about 78 percent of the Nation's total consumptive use (Solley and others, 1993, table 2, p. 11) . The higher consumptive-use rates in the West are the result of irrigation being dominant and irrigation accounting for the largest part of total consumptive use. Total withdrawals in the western States accounted for 47 percent of the Nation's total withdrawals during 1990, (Solley and others, 1993 , table 2, p. 11), whereas two-thirds of the Nation's ground-water withdrawals occurred in the West. States in 1990, and Water-Use Trends, 1960-90 6 
Estimates of Water Use in the Western United

Domestic and Commercial
Domestic and commercial water use (withdrawals, deliveries, distribution losses) in the western United States during 1990 was an estimated 17.5 million acre-feet ( fig. 2, tables 4, 5) . California and Texas, the most populated states, have the largest domestic and commercial use.
Public suppliers delivered about 13 million acre-feet of water to domestic and commercial users (tables 4, 5). About 2.2 million acre-feet of water was lost in the distribution system (tables 4, 5) or used for public uses such as street washing, municipal swimming pools, and fire fighting. The California region has the most population by region (table 2) and accounts for the largest domestic and commercial use. 
Industrial and Mining
Industrial and mining water use (withdrawals, deliveries) during 1990 in the western United States was estimated at 5.6 million acre-feet ( fig. 2, tables 8, 9 ). Public suppliers delivered an estimated 1.4 million acre-feet of water to industrial users. Texas ranks among the top industrial water-using states in the Nation and Texas reported the second largest quantity of reclaimed wastewater used by industries (Solley and others, 1993, table 20, p. 45) . The Pacific Northwest and the Texas-Gulf are the dominant water-resources regions for industrial and mining water use. Public supply is the major source of water for industrial and mining use in the California region. 1  205  94  252  85  47  211  172  382  157  11  24  1,620   10  259  312  725  3  16  173  39  786  13  142  26  2,480   2  86  275  160  21  5  90  24  197  555  20  8  1,440   13  550  681  1,137  109  68  475  235  1,365  725  172  58  5,550   0  0  2  22  1  0  3  0  2  1  0  0  30   4  137  149  537  64  30  400  125  143  122  15  4 1,730
Thermoelectric Power
The quantity of water used for thermoelectric-power generation during 1990 in the western United States was about 16.2 million acre-feet ( fig. 2, tables 10, 11 ) and accounted for 9 percent of total freshwater use for all offstream categories in the West. Thermoelectric-power plants furnish most of their own water; less than 0.1 percent is obtained from public supplies.
Consumptive use of water for thermoelectric-power generation in the western States was about 935 thousand acre-feet, or 6 percent of withdrawals. Texas is by far the largest user of water for thermoelectric-power generation, accounting for 49 percent (8.0 million acre-feet) of thermoelectric power water use in the West. The Missouri Basin and Texas-Gulf regions use the most water for thermoelectric power.
Hydroelectric Power
Water use in the western United States for hydroelectric-power generation, the only instream water use discussed in this paper, was estimated at 1,730 million acre-feet during 1990 (tables 12, 13), or about the same as during 1985 (Solley and others, 1988, table 20, p.47) . The 1990 estimate is more than double the estimate of 752 million acre-feet in 1960 (MacKichan and Kammerer, 1961, table 13, p. 23) . Water used to generate hydroelectric power accounts for about 10 times the quantity of water withdrawn for all offstream uses. Washington and Oregon together account for 75 percent of hydroelectric power water use in the West. Therefore, the Pacific Northwest water-resources region is the dominant area for hydroelectric-power generation. The general declines in ground-water withdrawals since 1975 and surface-water withdrawals since 1980 are in response to use of more water-efficient irrigation systems, changing crop patterns, such as the introduction of crops that use less water, and reduction in acreage irrigated by ground water in some areas because of declining water levels. The increase in population has resulted in an increase in ground-water use in urban areas and the conversion of agricultural land to urban use. The quantity of surface water withdrawn in the West generally is about twice the quantity of ground water withdrawn.
Trends in Water Use
Withdrawals for most water-use categories showed a general increase from 1960 to 1990 with the exception of industry (fig. 5) . The large decline in industrial withdrawals from 1980 to 1985 partially is the result of conservation measures and how industry is categorized-some of the withdrawals included in the industry category were included in the livestock category beginning in 1985. Freshwater withdrawals for domestic use and public supply more than doubled from 1960 to 1990 (fig. 5 ). This is due in part to the large population increase of 75 percent between 1960 and 1990 as shown in figure 6 . Domestic per-capita use has remained about the same for the last decade (160 gallons per day) as the result of active conservation programs in many states that include the installation of water meters and water-conserving plumbing fixtures. (MacKichan and Kammerer, 1961, table 3, p. 15) to 160 gallons per day in 1990 (Solley and others, 1993, table 12, p. 29) . The increase in per-capita use probably is the result of more modern water appliances in the homes, such as dish washers and clothes washers. Water used for thermoelectric-power generation accounted for 9 percent of withdrawals in Estimates of Water Use in the Western United States in 1990, and Water-Use Trends, 1960-90 16 1990 compared to 4 percent in 1960. Industrial use in figure 7 includes the mining and commercial water-use categories and accounted for about the same proportion of total water use in 1990 as it did in 1960. The domestic and thermoelectric power categories are expected to continue to increase as population increases in the West, thus intensifying the competition on agriculture's share of total water use.
Summary
Freshwater withdrawals in the western United States were estimated at about 179 million acre-feet during 1990-about the same as the estimate in 1985, and 30 percent more than the 1960 estimate. Agriculture (irrigation and livestock) still is the dominant water use in the western States, accounting for 78 percent of withdrawals in 1990 compared to 86 percent in 1960.
Estimates of withdrawals by source indicate that during 1990, ground-water withdrawals in the western States were 58.9 million acre-feet, or 5 percent more than during 1985, and surface-water withdrawals were 120 million acre-feet, or 2 percent less than during 1985. The withdrawal of ground water peaked around 1975 and the withdrawal of surface water peaked around 1980, even though population steadily increased from 1960 to 1990.
